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<210> 1 
<211> 1981 
<212> DNA 

<213> Lactuca sativa 




<400> 1 

tgtgggttcg 

aatttccctt 

cacttcgaac 

taagcttcaa 

ctttctcttc 

ccatgtaatg 

attcgatcca 

tctttctcag 

tttgaggaaa 

tggagacaat 

gttgatgccg 

cttgcaaaat 

aacaatcgtc 

gtggtggacc 



aattttaccc 
gtacaatttt 
gctacaatgt 
gtactccgat 
acactgtatt 
aaaggtttca 
acaatggata 
attctagcca 
tacaaagatt 
tcatacaatt 
ttgatgctct 
gtatagcaaa' 
ctgacgaga'c 
aattcaacga 



gatgtgggtg aattcccggt 



accacaagtt 
ccaatttctt 
ttgaaaaaac 
cgtcaggtc 
tctctgcafaa 
caggag/gga 
ttttaattct 
ttgca'aggat 
tgatctcaaa 
ggctatcgta 
/taaaacttgt 
cccatcttgt 
cgaatgtcag 
gtgtgcggtt 
tccggatcgt 



tfcgtcctacc 
ctccgccac 
acgcagattt 
cctttggaag 
gaggaagccc 
caacctccta 
ttccggttgt 
aaatctcaga 
aggggcatga 
ttggtttgca 
gcttgtttac 
gcggcaaacg 
ataaaatgtg 
tcccgaaaga 
aatgcagtgg 



ataatttggga 

accatatrata 

tacaaagacg 

ccaacaaacN 

tcaatttataN 

ccaacataat 

ttacatctta 

tatgcagcat 

ctttgattct 

catttgttat 

tcaaagaatg 

ttgcctgtct 

gtgacttgtt 

aatgtgtgcc 

ttcaaaattt 



taaggagtct 
tactgtacgc 
gagaagataa 
ggctatggct 
tgcaagatca 
atgatgaaa 
tVagacaagt 
cgatacaagt 
tgaaaagcaa 
cgttQccaga 
caggaotgag 
acagactVgc 
cgaaaacagrt 
ccggaaatci 
taacatgaaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

)00 




gactttagtg ggaagtggta tataacaagt ggtttaaatc ctacatttga tgcatttgat 960 

tgtcaacttc atgagtttca tatggaaaat gataaacttg ttgggaactt aacatggcgc 1020 

ataaaaactt tggatggtgg tttctttact cgatctgctg tgcaaacatt tgttcaagat 1080 

ccagatcttc ctggagcact ttataatcat gacaatgagt ttcttcacta ccaagatgac 1140 

tggtacatat tatcttccca aatcgaaaac aaacccgatg attacatatt cgtatactac 1200 

cgaggtcgaa acgacgcatg ggatggatac ggtgggtccg tgatctacac ccgaagcccg 12 60 

acactccccg aatcgatcat cccaaaccta caaaaagcag ccaaatccgt gggtcgagac 132 0 

tttaacaatt tcataacaac cgacaatagt tgtgggcctg agcctccatt ggtggaaagg 13 80 

cttgagaaaa cagcggaaga gggcgagaag ttgttgataa aagaagctgt agagatagaa 1440 

gaagaggttg aaaaagaggt ggagaaggtt agagatactg agatgacttt gtttcagagg 1500 

ttgcttgaag ggtttaagga gttgcaacaa gatgaagaga attttgtgag ggagttgagt 1560 

aaagaagaga aggaaattct gaatgaactt caaatggaag cgactgaagt tgaaaagctt 1620 

tttgggcgcg cgttaccgat taggaaactt agataaattt cgatgattga ttcagacaat 1680 

atatatagtc atatggatta tgtagatact agagaaaacc caaaaaaact tttgtatacg 1740 

tgataaacgt gtttgtgatt tgtttattgg cttaaaattg tagaatagct tttttaattc 1800 

tttacaaaaa aattgattgt ctattggtag ccaagaggtt cacgaaaaga ctgaaagggt 1860 

cttgccggtt tgcgggttag gccaaatttt ttggggcggg atcggtcttg atcgggtttt 192 0 

tctttaaaac atgtattttt tataaatgat gagttatttt caatttttgg ctaaaaaaaa 1980 

a 1981 

<210> 2 
<211> 1412 
<212> PRT 

<213> Lactuca sativa 
<400> 2 

Met Ala Leu Ser Leu His Thr Val Phe Leu Cys Lys Glu Glu Ala Leu 
15 10 15 

Asn Leu Tyr Ala Arg Ser Pro Cys Asn Glu Arg Phe His Arg Ser Gly 
20 25 30 

Gin Pro Pro Thr Asn lie He Met Met Lys He Arg Ser Asn Asn Gly 
35 40 45 

Tyr Phe Asn Ser Phe Arg Leu Phe Thr Ser Tyr Lys Thr Ser Ser Phe 
50 55 60 

Ser Asp Ser Ser His Cys Lys Asp Lys Ser Gin He Cys Ser He Asp 
65 70 75 80 

Thr Ser Phe Glu Glu He Gin Arg Phe Asp Leu Lys Arg Gly Met Thr 
85 90 95 

Leu He Leu Glu Lys Gin Trp Arg Gin Phe He Gin Leu Ala He Val 
100 105 HO 

Leu Val Cys Thr Phe Val He Val Pro Arg Val Asp Ala Val Asp Ala 

2 

(0^ 



115 120 125 

Leu Lys Thr Cys Ala Cys Leu Leu Lys Glu Cys Arg lie Glu Leu Ala 
130 135 140 

Lys Cys lie Ala Asn Pro Ser Cys Ala Ala Asn Val Ala Cys Leu Gin 
145 150 155 160 

Thr Cys Asn Asn Arg Pro Asp Glu Thr Glu Cys Gin lie Lys Cys Gly 
165 170 175 

Asp Leu Phe Glu Asn Ser Val Val Asp Gin Phe Asn Glu Cys Ala Val 
180 185 190 

Ser Arg Lys Lys Cys Val Pro Arg Lys Ser Asp Val Gly Glu Phe Pro 
195 200 205 

Val Pro Asp Arg Asn Ala Val Val Gin Asn Phe Asn Met Lys Asp Phe 
210 215 220 

Ser Gly Lys Trp Tyr lie Thr Ser Gly Leu Asn Pro Thr Phe Asp Ala 
225 230 235 240 

Phe Asp Cys Gin Leu His Glu Phe His Met Glu Asn Asp Lys Leu Val 
245 250 255 

Gly Asn Leu Thr Trp Arg lie Lys Thr Leu Asp Gly Gly Phe Phe Thr 
260 265 270 

Arg Ser Ala Val Gin Thr Phe Val Gin Asp Pro Asp Leu Pro Gly Ala 
275 280 285 

Leu Tyr Asn His Asp Asn Glu Phe Leu His Tyr Gin Asp Asp Trp Tyr 
290 295 300 

lie Leu Ser Ser Gin lie Glu Asn Lys Pro Asp Asp Tyr lie Phe Val 
305 310 315 320 

Tyr Tyr Arg Gly Arg Asn Asp Ala Trp Asp Gly Tyr Gly Gly Ser Val 
325 330 335 

lie Tyr Thr Arg Ser Pro Thr Leu Pro Glu Ser lie lie Pro Asn Leu 
340 345 350 

Gin Lys Ala Ala Lys Ser Val Gly Arg Asp Phe Asn Asn Phe lie Thr 
355 360 365 

Thr Asp Asn Ser Cys Gly Pro Glu Pro Pro Leu Val Glu Arg Leu Glu 



3 



370 



375 



380 



Lys Thr Ala Glu Glu Oly Glu Lys Leu Leu lie Lys Glu Ala Val Glu 

390 395 



385 



He Glu Glu Glu Val Glu Lys Glu Val Glu Lys Val Arg Asp Thr Glu 



405 



410 



Met Thr Leu 



Asp Glu Glu Asn 
435 



Phe Gin Arg Leu Leu Glu Gly Phe Lys Glu Leu Gin Gin 

A?S 430 
420 425 

Phe Val Arg Glu Leu Ser Lys Glu Glu Lys Glu He 



440 



445 



Leu Asn Glu Leu Gin Met Glu Ala Thr Glu Val Glu Lys Leu Phe Gly 
450 455 460 

Arg Ala Leu Pro lie Arg Lys Leu Arg Met Ala Leu Ala Pro His Ser 

Asn Phe Leu Ala Asn His Glu Thr lie Lys Tyr Tyr Val Gly Ser Lys 
485 490 495 

Leu Pro Gly His Lys Arg Phe Ser Trp Gly Trp Glu Asp Tyr Phe Gly 



500 



505 



510 



Ser 



lie Val Val Ala Lys lie Cys Ser Ser Arg Arg lie Pro Arg Tyr 



515 



520 



525 



Phe Arg Lys Ser Pro Arg lie Cys Cys Gly Leu Asp Ser Arg Gly Leu 



530 

Gin Leu Phe 
545 

Asn Gin Asn 



535 



540 



Ser His Gly Lys His Asn Leu Ser Pro Ala His Ser lie 

555 560 



550 



Val Ala Leu Met 
580 



Val Pro Lys Gly Asn Ser Gly Cys Lys Phe Pro Lys Asp 
565 570 575 

Val Trp Glu Lys Trp Gly Gin Phe Ala Lys Thr Ala 



585 



590 



He Val Ala He Phe lie Leu Ser Val Ala Ser Lys Ala Asp Ala Val 



595 

Asp Ala Leu Lys 
610 



600 



605 



Thr Cys Thr Cys Leu Leu Lys Glu Cys Arg Leu Glu 
615 620 

Leu Ala Lys Cys He Ser Asn Pro Ala Cys Ala Ala Asn Val Ala Cys 

4 



625 630 635 640 

Leu Gin Thr Cys Asn Asn Arg Pro Asp Glu Thr Glu Cys Gin lie Lys 
645 650 655 

Cys Gly Asp Leu Phe Glu Asn Ser Val Val Asp Glu Phe Asn Glu Cys 
660 665 670 

Ala Val Ser Arg Lys Lys Cys Val Pro Arg Lys Ser Asp Val Gly Asp 
675 680 685 

Phe Pro Val Pro Asp Pro Ser Val Leu Val Gin Lys Phe Asp Met Lys 
690 695 700 

Asp Phe Ser Gly Lys Trp Phe He Thr Arg Gly Leu Asn Pro Thr Phe 
705 710 715 720 

Asp Ala Phe Asp Cys Gin Leu His Glu Phe His Thr Glu Glu Asn Lys 
725 730 735 

Leu Val Gly Asn Leu Ser Trp Arg He Arg Thr Pro Asp Gly Gly Phe 
740 745 750 

Phe Thr Arg Ser Ala Val Gin Lys Phe Val Gin Asp Pro Lys Tyr Pro 
755 760 765 

Gly He Leu Tyr Asn His Asp Asn Glu Tyr Leu Leu Tyr Gin Asp Asp 
770 775 780 

Trp Tyr He Leu Ser Ser Lys Val Glu Asn Ser Pro Glu Asp Tyr He 
785 790 795 800 

Phe Val Tyr Tyr Lys Gly Arg Asn Asp Ala Trp Asp Gly Tyr Gly Gly 
805 810 815 

Ser Val Leu Tyr Thr Arg Ser Ala Val Leu Pro Glu Ser He He Pro 
820 825 830 

Glu Leu Gin Thr Ala Ala Gin Lys Val Gly Arg Asp Phe Asn Thr Phe 
835 840 845 

He Lys Thr Asp Asn Thr Cys Gly Pro Glu Pro Pro Leu Val Glu Arg 
850 855 860 

Leu Glu Lys Lys Val Glu Glu Gly Glu Arg Thr He He Lys Glu Val 
865 870 875 880 

Glu Glu He Glu Glu Glu Val Glu Lys Val Arg Asp Lys Glu Val Thr 



5 



885 890 895 

Leu Phe Ser Lys Leu Phe Glu Gly Phe Lys Glu Leu Gin Arg Asp Glu 
900 905 910 

Glu Asn Phe Leu Arg Glu Leu Ser Lys Glu Glu Met Asp Val Leu Asp 
915 920 925 

Gly Leu Lys Met Glu Ala Thr Glu Val Glu Lys Leu Phe Gly Arg Ala 
930 935 940 

Leu Pro lie Arg Lys Leu Met Ala Val Ala Thr His Cys Phe Thr Ser 
945 950 955 960 

Pro Cys His Asp Arg lie Arg Phe Phe Ser Ser Asp Asp Gly lie Gly 
965 970 975 

Arg Leu Gly lie Thr Arg Lys Arg lie Asn Gly Thr Phe Leu Leu Lys 
980 985 990 

lie Leu Pro Pro lie Gin Ser Ala Asp Leu Arg Thr Thr Gly Gly Arg 
995 1000 1005 

Ser Ser Arg Pro Leu Ser Ala Phe Arg Ser Gly Phe Ser Lys Gly lie 
1010 1015 1020 

Phe Asp lie Val Pro Leu Pro Ser Lys Asn Glu Leu Lys Glu Leu Thr 
1025 1030 1035 1040 

Ala Pro Leu Leu Leu Lys Leu Val Gly Val Leu Ala Cys Ala Phe Leu 
1045 1050 1055 

lie Val Pro Ser Ala Asp Ala Val Asp Ala Leu Lys Thr Cys Ala Cys 
1060 1065 1070 

Leu Leu Lys Gly Cys Arg lie Glu Leu Ala Lys Cys lie Ala Asn Pro 
1075 1080 1085 

Ala Cys Ala Ala Asn Val Ala Cys Leu Gin Thr Cys Asn Asn Arg Pro 
1090 1095 1100 

Asp Glu Thr Glu Cys Gin He Lys Cys Gly Asp Leu Phe Glu Asn Ser 
1105 1110 1115 1120 

Val Val Asp Glu Phe Asn Glu Cys Ala Val Ser Arg Lys Lys Cys Val 
1125 1130 1135 

Pro Arg Lys Ser Asp Leu Gly Glu Phe Pro Ala Pro Asp Pro Ser Val 
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1140 



1145 



1150 



Leu Val Gin Asn Phe Asn lie Ser Asp Phe Asn Gly Lys Trp Tyr lie 
1155 - 1160 1165 

Thr Ser Gly Leu Asn Pro Thr Phe Asp Ala Phe Asp Cys Gin Leu His 
1170 1175 1180 

Glu Phe His Thr Glu Gly Asp Asn Lys Leu Val Gly Asn lie Ser Trp 
1185 1190 1195 1200 

Arg lie Lys Thr Leu Asp Ser Gly Phe Phe Thr Arg Ser Ala Val Gin 
1205 1210 1215 

Lys Phe Val Gin Asp Pro Asn Gin Pro Gly Val Leu Tyr Asn His Asp 
1220 1225 1230 

Asn Glu Tyr Leu His Tyr Gin Asp Asp Trp Tyr lie Leu Ser Ser Lys 
1235 1240 1245 

lie Glu Asn Lys Pro Glu Asp Tyr lie Phe Val Tyr Tyr Arg Gly Arg 
1250 1255 1260 

Asn Asp Ala Trp Asp Gly Tyr Gly Gly Ala Val Val Tyr Thr Arg Ser 
1265 1270 1275 1280 

Ser Val Leu Pro Asn Ser lie lie Pro Glu Leu Glu Lys Ala Ala Lys 
1285 1290 1295 

Ser lie Gly Arg Asp Phe Ser Thr Phe lie Arg Thr Asp Asn Thr Cys 
1300 1305 1310 

Gly Pro Glu Pro Ala Leu Val Glu Arg lie Glu Lys Thr Val Glu Glu 
1315 1320 1325 

Gly Glu Arg He He Val Lys Glu Val Glu Glu He Glu Glu Glu Val 
1330 1335 1340 

Glu Lys Glu Val Glu Lys Val Gly Arg Thr Glu Met Thr Leu Phe Gin 
1345 1350 1355 1360 

Arg Leu Ala Glu Gly Phe Asn Glu Leu Lys Gin Asp Glu Glu Asn Phe 
1365 1370 1375 

Val Arg Glu Leu Ser Lys Glu Glu Met Glu Phe Leu Asp Glu He Lys 
1380 1385 1390 



Met Glu Ala Ser Glu Val Glu Lys Leu Phe Gly Lys Ala Leu Pro He 
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1395 



1400 



1405 



Arg Lys Val Arg 
1410 



<210> 3 
<211> 1589 
<212> DNA 

<213> Nicotiana tabacuiti 
<400> 3 

tattttcatg agtttgcagt tggtggtaat acggttgaag aatggctctt gcccctcatt 60 

caaattttct ggccaaccat gaaaccatca aatattatgt tgggtcaaag cttcccggtc 120 

ataaaaggtt tagctggggt tgggaagatt actttggtag tatagtcgta gcaaaaattt 180 

gttccagcag acggatacct agatactttc gaaaatctcc tagaatatgc tgtggtttgg 240 

attcaagagg tctgcaacta ttctcacacg ggaaacacaa tctctctccc gcacatagca 300 

ttaaccagaa tgtacctaag ggaaattcag gatgcaaatt tccaaaagat gtagctttga 360 

tggtttggga gaaatggggc caatttgcca aaacagcaat tgtagctata ttcattttgt 420 

cagttgcttc aaaagctgat gcggttgatg ctctcaagac ttgtacttgc ttactgaaag 480 

agtgcaggtt agagcttgcg aagtgcattt cgaaccctgc atgtgcagct aatgttgcct 540 

gtctccagac ttgcaacaat agacctgacg aaacggaatg tcagataaaa tgtggtgatt 600 

tgtttgaaaa cagtgtcgta gacgagttca atgagtgtgc agtctcccga aagaaatgtg 660 

tacctcgtaa atctgatgtt ggtgactttc ctgtacctga tcccagtgtt cttgtccaga 720 

agtttgacat gaaagatttt agcgggaaat ggttcattac tcgcggtttg aatcccactt 780 

ttgatgcttt tgattgccaa ttgcatgagt tccatacaga agaaaacaaa cttgtgggga 840 

atttatcttg gagaatacgt acacctgatg gaggattttt tactcgatca gcggtgcaaa 900 

aattcgtgca agatccaaag tatccgggga tactctacaa tcatgataat gagtatcttc 960 

tctaccaaga tgactggtat attttgtcat ccaaagtaga aaatagtcca gaggattaca 102 0 

tatttgtgta ctataagggc agaaatgatg catgggatgg atatggtggt tctgtacttt 1080 

acacaagaag tgcagttttg cctgaaagca ttataccgga gttgcaaacc gcagctcaaa 1140 

aagttgggcg tgatttcaac acattcataa aaacagacaa tacatgtggc cctgaacctc 1200 

cccttgttga gaggttggag aagaaagtgg aagaaggaga aaggacgatc ataaaagaag 1260 

ttgaggagat agaagaagaa gtagagaagg tgagagataa agaagtcacc ttattcagta 13 2 0 

aactgtttga aggttttaaa gagctccaac gagatgaaga gaacttctta agagagctga 13 8 0 

gcaaagaaga aatggatgtt ttggatggac ttaaaatgga agcaactgag gtagaaaaac 1440 

tttttgggcg tgctttacca ataaggaaat taaggtaagt atttttaaaa ctatcaacat 1500 

atatactaca tgtatagttg tatttgattc ttttgcctgg aatagattgc ttatacatca 1560 

tgtattgctt ctttttcaga agcaaaaaa 1589 

<210> 4 
<211> 1412 
<212> PRT 

<213> Nicotiana tabacum 
<400> 4 

Met Ala Leu Ser Leu His Thr Val Phe Leu Cys Lys Glu Glu Ala Leu 
15 10 15 



8 



• 



Asn Leu Tyr Ala Arg Ser Pro Cys Asn Glu Arg Phe His Arg Ser Gly 
20 25 30 

Gin Pro Pro Thr Asn He He Met Met Lys He Arg Ser Asn Asn Gly 
35 40 45 

Tyr Phe Asn Ser Phe Arg Leu Phe Thr Ser Tyr Lys Thr Ser Ser Phe 
50 55 60 

Ser Asp Ser Ser His Cys Lys Asp Lys Ser Gin He Cys Ser He Asp 
65 70 75 80 

Thr Ser Phe Glu Glu He Gin Arg Phe Asp Leu Lys Arg Gly Met Thr 
85 90 95 

Leu He Leu Glu Lys Gin Trp Arg Gin Phe He Gin Leu Ala He Val 
100 105 no 

Leu Val Cys Thr Phe Val He Val Pro Arg Val Asp Ala Val Asp Ala 
115 120 125 

Leu Lys Thr Cys Ala Cys Leu Leu Lys Glu Cys Arg He Glu Leu Ala 
130 135 140 

Lys Cys He Ala Asn Pro Ser Cys Ala Ala Asn Val Ala Cys Leu Gin 
145 150 155 160 

Thr Cys Asn Asn Arg Pro Asp Glu Thr Glu Cys Gin He Lys Cys Gly 
165 170 175 

Asp Leu Phe Glu Asn Ser Val Val Asp Gin Phe Asn Glu Cys Ala Val 
180 185 190 

Ser Arg Lys Lys Cys Val Pro Arg Lys Ser Asp Val Gly Glu Phe Pro 
195 200 205 

Val Pro Asp Arg Asn Ala Val Val Gin Asn Phe Asn Met Lys Asp Phe 
210 215 220 

Ser Gly Lys Trp Tyr He Thr Ser Gly Leu Asn Pro Thr Phe Asp Ala 
225 230 235 240 

Phe Asp Cys Gin Leu His Glu Phe His Met Glu Asn Asp Lys Leu Val 
245 250 255 



Gly Asn Leu Thr Trp Arg He Lys Thr Leu Asp Gly Gly Phe Phe Thr 
260 265 270 
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Arg Ser Ala Val Gin Thr Phe Val Gin Asp Pro Asp Leu Pro Gly Ala 
275 280 285 

Leu Tyr Asn His Asp Asn Glu Phe Leu His Tyr Gin Asp Asp Trp Tyr 
290 295 300 

lie Leu Ser Ser Gin lie Glu Asn Lys Pro Asp Asp Tyr lie Phe Val 
305 310 315 320 

Tyr Tyr Arg Gly Arg Asn Asp Ala Trp Asp Gly Tyr Gly Gly Ser Val 
325 330 335 

He Tyr Thr Arg Ser Pro Thr Leu Pro Glu Ser He He Pro Asn Leu 
340 345 350 

Gin Lys Ala Ala Lys Ser Val Gly Arg Asp Phe Asn Asn Phe He Thr 
355 360 365 

Thr Asp Asn Ser Cys Gly Pro Glu Pro Pro Leu Val Glu Arg Leu Glu 
370 375 380 

Lys Thr Ala Glu Glu Gly Glu Lys Leu Leu He Lys Glu Ala Val Glu 
385 390 395 400 

He Glu Glu Glu Val Glu Lys Glu Val Glu Lys Val Arg Asp Thr Glu 
405 410 415 

Met Thr Leu Phe Gin Arg Leu Leu Glu Gly Phe Lys Glu Leu Gin Gin 
420 425 430 

Asp Glu Glu Asn Phe Val Arg Glu Leu Ser Lys Glu Glu Lys Glu He 
435 440 445 

Leu Asn Glu Leu Gin Met Glu Ala Thr Glu Val Glu Lys Leu Phe Gly 
450 455 460 

Arg Ala Leu Pro He Arg Lys Leu Arg Met Ala Leu Ala Pro His Ser 
465 470 475 480 

Asn Phe Leu Ala Asn His Glu Thr He Lys Tyr Tyr Val Gly Ser Lys 
485 490 495 

Leu Pro Gly His Lys Arg Phe Ser Trp Gly Trp Glu Asp Tyr Phe Gly 
500 505 510 

Ser He Val Val Ala Lys He Cys Ser Ser Arg Arg He Pro Arg Tyr 
515 520 525 
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Phe Arg Lys Ser Pro Arg He Cys Cys Gly Leu Asp Ser Arg Gly Leu 
530 535 540 

Gin Leu Phe Ser His Gly Lys His Asn Leu Ser Pro Ala His Ser He 
545 550 555 560 

Asn Gin Asn Val Pro Lys Gly Asn Ser Gly Cys Lys Phe Pro Lys Asp 
565 570 575 

Val Ala Leu Met Val Trp Glu Lys Trp Gly Gin Phe Ala Lys Thr Ala 
580 585 590 

He Val Ala He Phe He Leu Ser Val Ala Ser Lys Ala Asp Ala Val 
595 600 605 

Asp Ala Leu Lys Thr Cys Thr Cys Leu Leu Lys Glu Cys Arg Leu Glu 
610 615 620 

Leu Ala Lys Cys He Ser Asn Pro Ala Cys Ala Ala Asn Val Ala Cys 
625 630 635 640 

Leu Gin Thr Cys Asn Asn Arg Pro Asp Glu Thr Glu Cys Gin He Lys 
645 650 655 

Cys Gly Asp Leu Phe Glu Asn Ser Val Val Asp Glu Phe Asn Glu Cys 
660 665 670 

Ala Val Ser Arg Lys Lys Cys Val Pro Arg Lys Ser Asp Val Gly Asp 
675 680 685 

Phe Pro Val Pro Asp Pro Ser Val Leu Val Gin Lys Phe Asp Met Lys 
690 695 700 

Asp Phe Ser Gly Lys Trp Phe He Thr Arg Gly Leu Asn Pro Thr Phe 
705 710 715 720 

Asp Ala Phe Asp Cys Gin Leu His Glu Phe His Thr Glu Glu Asn Lys 
725 730 735 

Leu Val Gly Asn Leu Ser Trp Arg He Arg Thr Pro Asp Gly Gly Phe 
740 745 750 

Phe Thr Arg Ser Ala Val Gin Lys Phe Val Gin Asp Pro Lys Tyr Pro 
755 760 765 



Gly He Leu Tyr Asn His Asp Asn Glu Tyr Leu Leu Tyr Gin Asp Asp 
770 775 780 
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Trp Tyr lie Leu Ser Ser Lys Val Glu Asn Ser Pro Glu Asp Tyr lie 
785 790 795 800 

Phe Val Tyr Tyr Lys Gly Arg Asn Asp Ala Trp Asp Gly Tyr Gly Gly 
805 810 815 

Ser Val Leu Tyr Thr Arg Ser Ala Val Leu Pro Glu Ser lie lie Pro 
820 825 830 

Glu Leu Gin Thr Ala Ala Gin Lys Val Gly Arg Asp Phe Asn Thr Phe 
835 840 845 

lie Lys Thr Asp Asn Thr Cys Gly Pro Glu Pro Pro Leu Val Glu Arg 
850 855 860 

Leu Glu Lys Lys Val Glu Glu Gly Glu Arg Thr lie lie Lys Glu Val 
865 870 875 880 

Glu Glu lie Glu Glu Glu Val Glu Lys Val Arg Asp Lys Glu Val Thr 
885 890 895 

Leu Phe Ser Lys Leu Phe Glu Gly Phe Lys Glu Leu Gin Arg Asp Glu 
900 905 910 

Glu Asn Phe Leu Arg Glu Leu Ser Lys Glu Glu Met Asp Val Leu Asp 
915 920 925 

Gly Leu Lys Met Glu Ala Thr Glu Val Glu Lys Leu Phe Gly Arg Ala 
930 935 940 

Leu Pro lie Arg Lys Leu Met Ala Val Ala Thr His Cys Phe Thr Ser 
945 950 955 960 

Pro Cys His Asp Arg lie Arg Phe Phe Ser Ser Asp Asp Gly lie Gly 
965 970 975 

Arg Leu Gly lie Thr Arg Lys Arg lie Asn Gly Thr Phe Leu Leu Lys 
980 985 990 

lie Leu Pro Pro He Gin Ser Ala Asp Leu Arg Thr Thr Gly Gly Arg 
995 1000 1005 

Ser Ser Arg Pro Leu Ser Ala Phe Arg Ser Gly Phe Ser Lys Gly He 
1010 1015 1020 



Phe Asp He Val Pro Leu Pro Ser Lys Asn Glu Leu Lys Glu Leu Thr 
1025 1030 1035 1040 
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Ala Pro Leu Leu Leu Lys Leu Val Gly Val Leu Ala Cys Ala Phe Leu 
1045 1050 1055 

lie Val Pro Ser Ala Asp Ala Val Asp Ala Leu Lys Thr Cys Ala Cys 
1060 1065 1070 

Leu Leu Lys Gly Cys Arg lie Glu Leu Ala Lys Cys lie Ala Asn Pro 
1075 1080 1085 

Ala Cys Ala Ala Asn Val Ala Cys Leu Gin Thr Cys Asn Asn Arg Pro 
1090 1095 1100 

Asp Glu Thr Glu Cys Gin lie Lys Cys Gly Asp Leu Phe Glu Asn Ser 
1105 1110 1115 1120 

Val Val Asp Glu Phe Asn Glu Cys Ala Val Ser Arg Lys Lys Cys Val 
1125 1130 1135 

Pro Arg Lys Ser Asp Leu Gly Glu Phe Pro Ala Pro Asp Pro Ser Val 
1140 1145 1150 

Leu Val Gin Asn Phe Asn lie Ser Asp Phe Asn Gly Lys Trp Tyr lie 
1155 1160 1165 

Thr Ser Gly Leu Asn Pro Thr Phe Asp Ala Phe Asp Cys Gin Leu His 
1170 1175 1180 

Glu Phe His Thr Glu Gly Asp Asn Lys Leu Val Gly Asn lie Ser Trp 
1185 1190 1195 1200 

Arg lie Lys Thr Leu Asp Ser Gly Phe Phe Thr Arg Ser Ala Val Gin 
1205 1210 1215 

Lys Phe Val Gin Asp Pro Asn Gin Pro Gly Val Leu Tyr Asn His Asp 
1220 1225 1230 

Asn Glu Tyr Leu His Tyr Gin Asp Asp Trp Tyr lie Leu Ser Ser Lys 
1235 1240 1245 

lie Glu Asn Lys Pro Glu Asp Tyr lie Phe Val Tyr Tyr Arg Gly Arg 
1250 1255 1260 

Asn Asp Ala Trp Asp Gly Tyr Gly Gly Ala Val Val Tyr Thr Arg Ser 
1265 1270 1275 1280 

Ser Val Leu Pro Asn Ser lie lie Pro Glu Leu Glu Lys Ala Ala Lys 
1285 1290 1295 
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Ser He Gly Arg Asp Phe Ser Thr Phe He Arg Thr Asp Asn Thr Cys 
1300 1305 1310 

Gly Pro Glu Pro Ala Leu Val Glu Arg He Glu Lys Thr Val Glu Glu 
1315 1320 ■ 1325 

Gly Glu Arg He He Val Lys Glu Val Glu Glu He Glu Glu Glu Val 
1330 1335 1340 

Glu Lys Glu Val Glu Lys Val Gly Arg Thr Glu Met Thr Leu Phe Gin 
134 5 1350 1355 1360 

Arg Leu Ala Glu Gly Phe Asn Glu Leu Lys Gin Asp Glu Glu Asn Phe 
1365 1370 1375 

Val Arg Glu Leu Ser Lys Glu Glu Met Glu Phe Leu Asp Glu He Lys 
1380 1385 1390 

Met Glu Ala Ser Glu Val Glu Lys Leu Phe Gly Lys Ala Leu Pro He 
1395 1400 1405 

Arg Lys Val Arg 
1410 



<210> 5 
<211> 1555 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 5 

ccacgcgtcc ggcttggtgt ggggaagatt 
attgtttcac ttcaccttgt catgaccgta 
gtaggcttgg cattacaaga aagaggatca 
caatccaaag tgctgatctc agaacaactg 
tcaggtcagg attctctaag gggatatttg 
tgaaagagct gaccgctccg ctgttgctaa 
ttattgttcc atctgcagat gcagttgatg 
gatgcaggat agaactcgca aagtgcattg 
gccttcagac ctgcaataac cgtccagatg 
tgtttgagaa cagtgttgtt gatgagttca 
ttcctagaaa atctgatctc ggagaatttc 
acttcaacat ctcggacttt aacgggaagt 
ttgatgcctt cgactgccag ctgcatgagt 
gaaacatctc ttggagaata aagaccctag 
aaaaattcgt gcaagatcct aaccaacctg 
ttcactatca agatgactgg tatatcctgt 



agatagtgtg aagaatggca gtagctacac 60 
ttcgattttt ctcaagtgat gatggtattg 120 
atggcacttt cttgctcaag attttacctc 180 
gtgggagatc ctcacgtcct ttatctgcat 240 
acattgtgcc attaccatca aagaatgagc 300 
aactcgtggg tgttttagct tgcgcgttcc 360 
cacttaaaac ttgtgcatgc ttattgaagg 420 
ccaaccctgc ctgtgcagcc aatgtcgcgt 480 
aaaccgagtg ccagattaaa tgtggggatc 540 
acgagtgtgc tgtgtcgaga aaaaagtgtg 600 
ctgccccaga cccttctgtt cttgtacaga 660 
ggtacattac aagtggcttg aatccaacct 720 
tccacacaga aggtgacaac aagcttgttg 780 
acagtggatt ctttactagg tcagccgtac 840 
gtgttctcta caatcatgac aacgagtacc 900 
catcaaagat agagaataaa cctgaagact 960 



14 




atatatttgt atactaccgt gggcgaaacg 
tatacacgag aagttctgta ttacccaata 
aaagcatagg cagagacttc agcacattca 
ctgcgctcgt ggagagaatt gagaagacag 
aggttgaaga gatagaagaa gaggtagaga 
tgaccttgtt ccagagattg gctgaaggat 
tcgtgagaga gttaagtaaa gaagagatgg 
gtgaggttga aaaattgttt gggaaagctt 
aaccaccatt gttgtacaaa ctatattata 
tttttgtaca cagtcatcat cattccataa 

<210> 6 
<211> 1412 
<212> PRT 

<213> Arabidopsis thaliana 




atgcttggga tggatatggt ggtgcagttg 102 0 
gcattatacc agaactcgaa aaagcagcaa 1080 
ttagaacgga taacacatgt ggtcctgaac 114 0 
tggaagaagg tgaaaggata atcgtaaaag 1200 
aggaagtgga gaaggtcggt aggactgaga 12 6 0 
ttaatgaact gaagcaagac gaggagaatt 13 2 0 
agtttttgga tgagatcaaa atggaagcaa 13 80 
tgccaatcag gaaggtcagg tagaaacaag 1440 
catactgtgt tcggttcata taaagtaata 1500 
caattggata aaaaaaaaaa aaaaa 155 5 



<400> 6 

Met Ala Leu Ser 
1 

Asn Leu Tyr Ala 
20 

Gin Pro Pro Thr 
35 

Tyr Phe Asn Ser 

50 

Ser Asp Ser Ser 
65 

Thr Ser Phe Glu 



Leu lie Leu Glu 
100 



Leu His Thr Val 
5 

Arg Ser Pro Cys 



Asn lie lie Met 
40 

Phe Arg Leu Phe 
55 

His Cys Lys Asp 
70 

Glu lie Gin Arg 
85 

Lys Gin Trp Arg 



Phe Leu Cys Lys 
10 

Asn Glu Arg Phe 
25 

Met Lys lie Arg 



Thr Ser Tyr Lys 
60 

Lys Ser Gin lie 
75 

Phe Asp Leu Lys 
90 

Gin Phe lie Gin 
105 



Glu Glu Ala Leu 
15 

His Arg Ser Gly 
30 

Ser Asn Asn Gly 
45 

Thr Ser Ser Phe 



Cys Ser lie Asp 
80 

Arg Gly Met Thr 
95 

Leu Ala lie Val 
110 



Leu Val Cys Thr Phe 
115 

Leu Lys Thr Cys Ala 
130 

Lys Cys He Ala Asn 
145 

Thr Cys Asn Asn Arg 



Val He Val Pro Arg Val 
120 

Cys Leu Leu Lys Glu Cys 
135 

Pro Ser Cys Ala Ala Asn 
150 155 

Pro Asp Glu Thr Glu Cys 



Asp Ala Val Asp Ala 
125 

Arg He Glu Leu Ala 
140 

Val Ala Cys Leu Gin 
160 

Gin He Lys Cys Gly 
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165 170 175 

Asp Leu Phe Glu Asn Ser Val Val Asp Gin Phe Asn Glu Cys Ala Val 
180 185 190 

Ser Arg Lys Lys Cys Val Pro Arg Lys Ser Asp Val Gly Glu Phe Pro 
195 200 205 

Val Pro Asp Arg Asn Ala Val Val Gin Asn Phe Asn Met Lys Asp Phe 
210 215 220 

Ser Gly Lys Trp Tyr lie Thr Ser Gly Leu Asn Pro Thr Phe Asp Ala 
225 230 235 240 

Phe Asp Cys Gin Leu His Glu Phe His Met Glu Asn Asp Lys Leu Val 
245 250 255 

Gly Asn Leu Thr Trp Arg lie Lys Thr Leu Asp Gly Gly Phe Phe Thr 
260 265 270 

Arg Ser Ala Val Gin Thr Phe Val Gin Asp Pro Asp Leu Pro Gly Ala 
275 280 285 

Leu Tyr Asn His Asp Asn Glu Phe Leu His Tyr Gin Asp Asp Trp Tyr 
290 295 300 

lie Leu Ser Ser Gin lie Glu Asn Lys Pro Asp Asp Tyr lie Phe Val 
305 310 315 320 

Tyr Tyr Arg Gly Arg Asn Asp Ala Trp Asp Gly Tyr Gly Gly Ser Val 
325 330 335 

lie Tyr Thr Arg Ser Pro Thr Leu Pro Glu Ser lie lie Pro Asn Leu 
340 345 350 

Gin Lys Ala Ala Lys Ser Val Gly Arg Asp Phe Asn Asn Phe lie Thr 
355 360 365 

Thr Asp Asn Ser Cys Gly Pro Glu Pro Pro Leu Val Glu Arg Leu Glu 
370 375 380 

Lys Thr Ala Glu Glu Gly Glu Lys Leu Leu lie Lys Glu Ala Val Glu 
385 390 395 400 

He Glu Glu Glu Val Glu Lys Glu Val Glu Lys Val Arg Asp Thr Glu 
405 410 415 

Met Thr Leu Phe Gin Arg Leu Leu Glu Gly Phe Lys Glu Leu Gin Gin 
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420 



425 



430 



Asp Glu Glu Asn Phe Val Arg Glu Leu Ser Lys Glu Glu Lys Glu He 
435 440 445 

Leu Asn Glu Leu Gin Met Glu Ala Thr Glu Val Glu Lys Leu Phe Gly 
450 455 460 

Arg Ala Leu Pro He Arg Lys Leu Arg Met Ala Leu Ala Pro His Ser 
465 470 475 480 

Asn Phe Leu Ala Asn His Glu Thr He Lys Tyr Tyr Val Gly Ser Lys 
485 490 495 

Leu Pro Gly His Lys Arg Phe Ser Trp Gly Trp Glu Asp Tyr Phe Gly 
500 505 510 

Ser He Val Val Ala Lys He Cys Ser Ser Arg Arg He Pro Arg Tyr 
515 520 525 

Phe Arg Lys Ser Pro Arg He Cys Cys Gly Leu Asp Ser Arg Gly Leu 
530 535 540 

Gin Leu Phe Ser His Gly Lys His Asn Leu Ser Pro Ala His Ser He 
545 550 555 560 

Asn Gin Asn Val Pro Lys Gly Asn Ser Gly Cys Lys Phe Pro Lys Asp 
565 570 575 

Val Ala Leu Met Val Trp Glu Lys Trp Gly Gin Phe Ala Lys Thr Ala 
580 585 590 

He Val Ala He Phe He Leu Ser Val Ala Ser Lys Ala Asp Ala Val 
595 600 605 

Asp Ala Leu Lys Thr Cys Thr Cys Leu Leu Lys Glu Cys Arg Leu Glu 
610 615 620 



Leu Ala Lys Cys He Ser Asn Pro Ala Cys Ala Ala Asn Val Ala Cys 
625 630 635 



640 



Leu Gin Thr Cys Asn Asn Arg Pro Asp Glu Thr Glu Cys Gin He Lys 
645 650 655 

Cys Gly Asp Leu Phe Glu Asn Ser Val Val Asp Glu Phe Asn Glu Cys 
660 665 670 



Ala Val Ser Arg Lys Lys Cys Val Pro Arg Lys Ser Asp Val Gly Asp 
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675 



680 



685 



Phe Pro Val Pro Asp Pro Ser Val Leu Val Gin Lys Phe Asp Met Lys 
690 695 



700 



Asp Phe Ser Gly Lys Trp Phe He Thr Arg Gly Leu Asn Pro Thr Phe 

705 710 -71c; 

u 715 720 

Asp Ala Phe Asp Cys Gin Leu His Glu Phe His Thr Glu Glu Asn Lys 



725 



730 735 
Leu Val Gly Asn Leu Ser Trp Arg lie Arg Thr Pro Asp Gly Gly Phe 



740 



745 



750 



Phe Thr Arg Ser Ala Val Gin Lys Phe Val Gin Asp Pro Lys Tyr Pro 
755 760 



765 



Gly He Leu Tyr Asn His Asp Asn Glu Tyr Leu Leu Tyr Gin Asp Asp 
770 77 5 780 

Trp Tyr He Leu Ser Ser Lys Val Glu Asn Ser Pro Glu Asp Tyr II 



785 



790 



795 



e 

800 



Phe Val Tyr Tyr Lys Gly Arg Asn Asp Ala Trp Asp Gly Tyr Gly Gly 
805 810 



815 



Ser Val Leu Tyr Thr Arg Ser Ala Val Leu Pro Glu Ser He II 



820 



e Pro 



Phe 



825 830 

Glu Leu Gin Thr Ala Ala Gin Lys Val Gly Arg Asp Phe Asn Thr 
835 g4o 845 

He Lys Thr Asp Asn Thr Cys Gly Pro Glu Pro Pro Leu Val Glu Arg 



850 



855 



860 



Leu Glu Lys Lys Val Glu Glu Gly Glu Arg Thr He He Lys Glu Val 
865 870 875 880 

Glu Glu He Glu Glu Glu Val Glu Lys Val Arg Asp Lys Glu Val Thr 
885 890 895 

Leu Phe Ser Lys Leu Phe Glu Gly Phe Lys Glu Leu Gin Arg Asp Glu 
900 905 910 

Glu Asn Phe Leu Arg Glu Leu Ser Lys Glu Glu Met Asp Val Leu Asp 
915 920 925 

Gly Leu Lys Met Glu Ala Thr Glu Val Glu Lys Leu Phe Gly Arg Ala 
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930 935 



940 



Leu Pro He Arg Lys Leu Met Ala Val Ala Thr His Cys Phe Thr Si 



945 950 955 



960 



Pro Cys His Asp Arg He Arg Phe Phe Ser Ser Asp Asp Gly lie Gly 
965 970 975 

Arg Leu Gly lie Thr Arg Lys Arg lie Asn Gly Thr Phe Leu Leu Lys 



980 



985 



990 



He Leu Pro Pro lie Gin Ser Ala Asp Leu Arg Thr Thr Gly Gly Arg 
995 iooO 100 5 

Ser Ser Arg Pro Leu Ser Ala Phe Arg Ser Gly Phe Ser Lys Gly lie 
1010 1015 1020 

Phe Asp lie Val Pro Leu Pro Ser Lys Asn Glu Leu Lys Glu Leu Thr 
1025 1030 1035 1040 

Ala Pro Leu Leu Leu Lys Leu Val Gly Val Leu Ala Cys Ala Phe Leu 
1° 45 1050 1055 

He Val Pro Ser Ala Asp Ala Val Asp Ala Leu Lys Thr Cys Ala Cys 
1060 1065 1070 

Leu Leu Lys Gly Cys Arg He Glu Leu Ala Lys Cys He Ala Asn Pro 
1075 108 0 io85 

Ala Cys Ala Ala Asn Val Ala Cys Leu Gin Thr Cys Asn Asn Arg Pro 
1090 1095 noo 

Asp Glu Thr Glu Cys Gin lie Lys Cys Gly Asp Leu Phe Glu Asn Ser 
1105 1110 H15 1120 

Val Val Asp Glu Phe Asn Glu Cys Ala Val Ser Arg Lys Lys Cys Val 
H25 H30 H35 

Pro Arg Lys Ser Asp Leu Gly Glu Phe Pro Ala Pro Asp Pro Ser Val 
H40 H45 115Q 

Leu Val Gin Asn Phe Asn He Ser Asp Phe Asn Gly Lys Trp Tyr lie 
H55 ileo n 65 

Thr Ser Gly Leu Asn Pro Thr Phe Asp Ala Phe Asp Cys Gin Leu His 
1170 1175 iiso 

Glu Phe His Thr Glu Gly Asp Asn Lys Leu Val Gly Asn lie Ser Trp 
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1185 



1190 



1195 



Arg He Lys Thr- r« * 

^ ASP S « ««Phe Thr 



1200 



1205 

LYS Phe V *± Gin Asp p ro 
1220 

Asn Glu Tyr Leu Hi 



1210 



A ^g Ser Ala Val Gin 



1215 



Asn Gin Pro Glv v*i r 

1225 ^ ASn Hie Asp 



1230 



^ x Jjeu His Tvr pi„ , 

ASP ^ "« ^ =« *r 



J le Glu Asn Lys Pro pin a 

1250 G1U ASP ^ r He Phe 



1245 



Lys 



1255 



Val Tyr Tyr Arg Qly ^ 



Asn Asp Ala Trp A qn n m 

1265 PASP , GlYT ^ G lyGly A la val 



1260 



1270 ^ Val T ^ Thr Arg Ser 

1275 

1280 



SSr Ile Arg Asp Phe 



1295 



1300 



ser ™\::: ne **• *» c y8 

1310 

Gly Pro Glu Pro at* t 

Ala Leu Glu Arg He n„ T 

1315 . Glu L ys Thr V^l m 

1320 aI Glu Glu 

1325 

Gly Glu Arg n e , T 1 

133 0 ^ LyS G ^ Val Glu Glu Ile Glu rl 

1335 Glu Glu Glu Val 

1340 

G1U Lys G1 " Val Glu Lys Val p , a 

1350 1 ^ ^ G1U -t ^ r LeU Phe Gin 

1355 

Arn r 1360 
Arg Leu Ala Glu n„ nu 

1- »" - - - «u 01u ^ Ph . 

™ Arg G1 „ !,«„ s „ t 

" 80 1385 iSP 01 ° «« to 

« ^ SlD Ly « ph8 01y ^ jia " 90 

1400 a Leu Pr ° He 

1405 

Arg Lys Val Arg 
1410 
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